Using RNA nanoparticles with thermostable motifs and fluorogenic modules for real-time detection of RNA folding and turnover in prokaryotic and eukaryotic cells.
RNA nanotechnology is an emerging field at the interface of biochemistry and nanomaterials that shows immense promise for applications in nanomedicines, therapeutics and nanotechnology. Noncoding RNAs, such as siRNA, miRNA, ribozymes, and riboswitches, play important roles in the regulation of cellular processes. They carry out highly specific functions on a compact and efficient footprint. The properties of specificity and small size make them excellent modules in the construction of multifaceted RNA nanoparticles for targeted delivery and therapy. Biological activity of RNA molecules, however, relies on their proper folding. Therefore their thermodynamic and biochemical stability in the cellular environment is critical. Consequently, it is essential to assess global fold and intracellular lifetime of multifaceted RNA nanoparticles to optimize their therapeutic effectiveness. Here, we describe a method to express and assemble stable RNA nanoparticles in cells, and to assess the folding and turnover rate of RNA nanoparticles in vitro as well as in vivo in real time using a thermostable core motif derived from pRNA of bacteriophage Phi29 DNA packaging motor and fluorogenic RNA modules.